INTRODUCTION
Post-Palaeozoic platform cover obscures about two-thirds of eastern Australia, making the geological characterisation of even the major tectonic elements of the Tasmanides difficult. Inferences about the nature of the basement, particularly whether this is floored by continental or oceanic crust, have been made on the basis of granite geochemistry (Chappell et al., 1988) , geochemistry and isotopic ratios of arc volcanics (e.g., Wyborn, 1992; Crawford et al., 2007) , and lead isotopes in ore systems (Forster et al., 2011) . Wellman (1995; 1998) divided eastern Australia into geophysical domains largely on the basis of aeromagnetic signature, contrasting domains he interpreted to represent high crustal magnetisation, comprising the eastern Lachlan and northern New England orogens and the majority of the Proterozoic crust west of the Tasman Line, with a central domain of low crustal magnetisation, comprising the western Lachlan Orogen, the Thomson Orogen, and the southern, oroclinally folded part of the New England Orogen.
Wellman's definition of crustal magnetisation intensity did not formally distinguish between shallow and deep crust sources, and the definition of domains was done on the basis of the Geoscience Australia aeromagnetic grid available at the time. Since then, the extensive collection by the state geological surveys of new aeromagnetic data at line spacings ≤400 m and ground clearance ≤80 m has increased the data density over eastern Australia many fold. In addition, GA carried out a continent-wide survey (AWAGS) to establish continuous aeromagnetic tielines, thereby minimising the problem of DC shifts during grid merging, which was a potential source of spurious bias in long wavelengths of the earlier merged grid. The AWAGS tielines were collected in two phases: AWAGS-1, which comprised a set of flights linking ground magnetic base-stations (Milligan et al., 2004) , and AWAGS-2, a rectangular grid of tie-lines at 75-km spacing (Minty, 2011) . GA revised their national composite TMI grid to incorporate the AWAGS control, and added an additional constraint on very-long wavelengths (>1000 km) from satellite magnetic data from the CHAMP program (Maus et al., 2007) . Substantial differences are visible between maps derived from the pre-AWAGS and post-AWAG-1 grids; subsequent revisions of the grid following AWAGS-2 and the addition of further local surveys produced little change to the longwavelength components. In the light of theses developments, and the current reassessment of the tectonic history of the Tasmanides that invokes very large translation and rotation in the Benambran and Bindian orogenies (Cayley et al., 2012; Musgrave, 2012) , a reassessment of the middle crust (depth in the range of 5 to 25 km) on the basis of the current TMI grid (Figure 1 ) is timely.
SUMMARY
Aeromagnetic data over eastern Australia reveal a pattern of domains defined by systematic regional highs and lows, emphasised by low-pass filtering, over which are superimposed shorter (<20 km) wavelength anomalies related to mappable geology and its inferred subsurface continuation. Long-baseline levelling by Geoscience Australia has clarified the definition of these magnetic domains, and confirmed that they are not an artefact of grid merging. Geothermal and teleseismic data indicate that neither variation in Curie depth nor upper mantle magnetisation can produce the long-wavelength pattern. Hence, domain-wide variations in magnetisation at the middle to lower crustal level are presumably the cause of these long-wavelength features. Although reversed polarity remanence could contribute to deeply sourced negative magnetic anomalies, the correspondence of magnetic low domains with the Proterozoic Curnamona Craton and the Ordovician Macquarie Arc, and of a high domain with the western Lachlan Orogen floored by Cambrian ocean crust, suggests that the control may be simply stark contrasts in lower to middle crustal susceptibility. Moho thickness determined by the AusMoho model mimics the pattern of susceptibility domains, suggesting a relationship between tectonic history and mid to lower crustal composition. Implicit in this analysis is a division of the domains into continental and oceanic basement, with implications for the tectonic evolution of the Tasmanides and the distribution of mineral systems in eastern Australia. The mid to lower crust below the Macquarie Arc appears to be continental, and the Thomson Orogen is a compound feature, comprising both attenuated continental/arc crust and accreted oceanic crust.
METHOD AND RESULTS

Datasets
Data that were available for review comprised the Geoscience Australia Magnetic Map of Australia grid, fifth edition (Milligan et al., 2010) , the AWAGS-2 line magnetic data, the AusMoho model of depth of the Mohorovičić Discontinuity (Kennett et al., 2011) , a Curie depth model for Australia (Maule et al., 2009 ) based on the Maus et al. (2007) global crustal magnetic field model, and upper mantle V p from an ongoing teleseismic study (Musgrave & Rawlinson, 2010; Fishwick & Rawlinson, 2012) .
Definition of domains
Magnetic domains here are defined by their regional magnetic field, ignoring the magnetic signal sourced in the upper 5-10 km of the crust. Passing a 20-km low-pass filter over the TMI grid emphasises the contribution from the middle and lower crust, and allows the division of the Tasmanides magnetic domains shown in Figure 2 . This structure is robust, and has persisted through a series of revisions of the GA magnetic grid of Australia with successive addition of new local surveys, and the step from AWAGS-1 to AWAGS-2. A central domain, corresponding to a regional magnetic high extending from Victoria through central NSW and on to the western part of the Thomson Orogen, is flanked by domains with upper crustal magnetic highs superimposed on a regional magnetic low. Additional divisions between domains can be made within the Thomson and New England orogens.
Interpretation
Upper crustal magnetic sources in the East Lachlan and "Proterozoic" (Curnamona Province and Delamerian Orogen) domains contribute to the lows on their southern flanks, but reduction to the pole indicates that this effect is not sufficient to explain the regional magnetic low in the two domains. Regional lows have also been ascribed to shallowing of the Curie depth (Cull, 1991) , or to regional scale magnetic remanence acquisition in the lower crust or upper mantle during the Kiaman reversed-polarity superchron (Klootwijk 2010). However, the magnetic domain pattern does not follow Curie depth, and the lows are not restricted to areas of high strain during the Carboniferous. Mantle sources for the longwavelength magnetic signal can be ruled out, as the Curie depth is consistently above the Moho over the Tasmanides. Moho depth in eastern Australia does not simply obey Airy isostacy, and deep Moho largely mimics the regional magnetic low domains, which suggests a link between crust and upper mantle composition and structure and regional magnetic field.
With other likely controls on the long-wavelength magnetic field eliminated, the most likely control is simply compositionally controlled magnetic susceptibility. Given the arguments for contrasting continental and oceanic basement in the Tasmanides, it seems reasonable to assign continental middle to lower crust to the low-regional-field domains (the Proterozoic, East Lachlan, western New England, and eastern Thomson domains), and oceanic mid/lower crust to the Central Magnetic High and Eastern New England domains. Support for this interpretation comes from deep seismic reflection surveying across central Victoria, which indicates a stacked basement of mafic volcanics under the Stawell and Bendigo zones (Cayely et al., 2011) , from a potential field model of the Selwyn Block basement below the Melbourne Zone, which has been interpreted to represent a large ophiolitic body (McLean et al., 2010) , and from recent teleseismic results from northeastern NSW that imply high velocity, presumably Proterozoic, lithosphere below the western New England domain (Rawlinson, 2013) .
Most previous interpretations of the Macquarie Arc, which lies within the East Lachlan magnetic low domain, have held that the basement to the arc is oceanic crust, in conflict with the new interpretation here. Geophysical support for an oceanic middle crust was cited by Glen et al. (2002) , from two lines of evidence: a seismic refraction interpretation indicated a layer from about 15 to about 30 km depth with V p = 6.4-6.6 kms -1 , interpreted to represent mafic lithologies (Finlayson et al., 2002) ; and a cross-section derived from a potential field model showing an equivalent layer as MORB volcanic rocks. However, the range of velocities for this layer corresponds to the average crustal velocity reported for both continental arcs and shields over the equivalent depth range (Christensen and Mooney, 1995) , and the original potential field model, as shown in Direen et al. (2001) , identifies this layer as simply mid-crust, and assigns a magnetic susceptibility of zero, inconsistent with a mafic composition.
Divisions within the Thomson Orogen agree with the observation that the southwestern corner of the composite orogen may have incorporated fore-arc of the Delamerian Mt Wright Arc (Musgrave, 2009) , and the evidence for extended continental crust below parts of the orogen (Glen, 2005) . 
CONCLUSIONS
Stable long-wavelength structure in the AWAGS-controlled Australian aeromagnetic grid has prompted a reassessment of the mid to lower crustal composition of the Tasmanides, and a division into continental and oceanic crust domains. While this partly confirms existing interpretations of the basement of the western Lachlan and New England orogens, it suggests that the Thomson Orogen should be divided, with its southwestern corner abutting the Delamerian Oerogen recognised as a distinct feature, and further appears to challenge the interpretation that the Macquarie Arc is a construct on an oceanic crust basement.
